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1, STATU S OF T HE CLAIMS 

Claims 1-20 stand rejected as more fully set forth below. The final rejection oT 
claims 1-20 is appealed. 
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2. GROU NDS OF RE JECTION TO B R REVIEWED ON A PPEAL 
The £rotiiKts ofvejection lo be reviewed on appeal arc: 

(A) whether the Bxamincr's rejection of claims I, 4, 6, 8, 1 1, 14, 17 and 19 under 
35 US.C. § 1 02(b) as boing anticipated by U.S. Patent 6,218,730 lo Toy, el ul. is 
improper; and 

whether the Examiner's rejection of claims 3, 5, 7, 10, 12, 13, 16, 18 and 20 
under 35 U.S.C, §103(a) ns being unpatentable over Toy, ct ah, and whether the 
Examiner's rejection of claims 2, 9 and 15 under 35 U.S.C. § 103(a) as being unpatentable 
over Toy, el al., in view ofU.S, Patent 6,730,993 to Boycr, ct al is improper. 
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3. ARGUMENT 

TI145 Toy Reference differentiates between a "thermal spreader" and n "heat 
sink." Moreover, there U a functional and structural difference between a thermal 
spreader and a heat sink- 
On pages 4-5 of the Kxaniincr's Answer, the position is taken that the term 
''thermal spreader," as used in the Toy reference, has been narrowly construed by the 
Appellants, and thai clement 20 functions as a heat sink because it docs not just distribute 
heal inure evenly from a source, but also dissipates heat to an environment or inherently 
functions as a heat sink. The Appellants, however, respectfully submit that this is not in 
fiict the case. 

As is known in the art, a heat sink for integrated circuit chips typically consists of 
a metal structure with one or more flat surfaces to ensure good thermal contact with the 
compoucnt(s) to be cooled, as well as an array of comb or fin like protrusions to increase 
the surface contact with the air, and thus the rale of heat dissipation. Accordingly, a heat 
sink faciliates cooling through both con duction (transfer of heat across matter) and 
convectioii (transfer of heat by currents in a fluid) mechanisms. That is, the flat base 
portion of a heat sink receives heal transfer from another object in contact therewith (e.g., 
a chip, heal spreader, thermal spacer, grease, etc.). Then, the heat is dissipated from the 
heat sink to the nmbicnt through convection. 

In contrast, a thermal spreader utilizes only thermal conduction to spread heat 
(from an object in contact therewith) evenly across the device. In each embodiment 
depicted in the Toy reference, the lid 20 has a flat surface without any prolusions for 
increasing surface area that are characteristic of a heat sink. 

Using (he Rxaminur\s reasoning, any object in contact between a heat generating 
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component and the ambient would inherently function as a heal sink, regardless of 
whether thai object is configured for convecjjyc cooling with respect to with Ihe ambient. 
Thu Appellants respectfully submit that this is an overly broad interpretation of the term 
**h«il sink." 

Naturally, any component in thermal contact between a heal generating object and 
the ambient would tend to transfer this heat to the cooler ambient. However, inherent in 
the ieim "beat sink" is a capability of rapjd Irsntsfer of the heat to the ambient; otherwise, 
Ihc component would not accomplish the desired rapid cooling for proper TC 
functionality. In a heat sink, this rapid transfer is enabled by the increased surface area of 
the fins, which facilitates the convcclive cooling. 

The fact that Ihe lid 20 shown in Figure 5 of Toy is extended more hori zontally 
with respect In other lid embodiments in Toy simply means that the heat conductivity 
transferred to the lid is spread throughout a larger structure. However, without structural 
provisions for facilitating connective transfer to the ambient, the Figure 5 embodiment of 
the lid would not provide any significant increase in the rate ofcooling with respect to the 
other, slightly smaller lids. Thus, contrary to the Hxaminer's Answer, the modification of 
lid lo extend in the horizontal direction would not be for the purpose of functioning as a 
heat sink, Moreover, as taught in Figure 1 orToy, an actual heal sink 50 may be used 
whore it is desired to provide rapid cooling of the iC ) 6 through the conductive lid 20. 

The Appellants therefore respectfully reiterate that since the claims of the instant 
application recite a spacer member in contact between the substrate surface and the heat 
sink, a determination (hat Toy meets this clement is in clear error because the lid 20 is not 
a heat sink, because the T'oy reference fails to leach or suggest at least one spacer 
member in contact between a substrate surface and a heat sink, the §102(b) rejections of 
claims 1,4,6, 8, II, 14, 17 and 19, as well as the §103 rejections of claims 2, 3, 5, 7,9, 
10, 12, 13, 15, 16, IS and 20, should therefore be reversed. 
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4. CQNOUJSIQN 

For tlic above stated reasons, it is respectfully requested tliat the rejections of 
claims 1-20, under each of the grounds outlined in the Final Office Action of August 3, 
2005, he reversed. If any fees arc due with respect to this Appeal, please charge them to 
Deposit Account No. 09-0458 maintained by Applicants' allomeys. 



Respectfully submitted, 
ROGliR LAM, ET AL. 



CANTOR COLBURN LLP 



Applicants' Attorneys 




Scan F. Sullivan 
Registration No. 38,328 
Customer No. 29371 



Dale: March 21, 2006 

Address: 55 Gri ffin Road South, Blooinfiold, CT 06002 
Telephone: (860) 286-2929 
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Appendix -CLAIMS 

L A hcui sink attachment structure, comprising: 

an integrated circuit chip mounted on a substrate surface; 

a thermal interface layer in contact with said integrated circuit chip; 

a heat sink in contact with said thermal interface layer; and 

at least one spacer member in contact between said substrate surface and 

said heat sink, wherein said at least one spacer member is provided with an adhesive 

material on lop and bottom surfaces thereof. 

2. The structure of claim 1 , wherein said at least one spacer member 
comprises a rigid material of a, generally cylindrical shape, 

* 

3. The structure of claim 2, wherein said at least one spacer member 
comprises phenolic 

4. The structure of claim I, wherein said thermal interface layer Ls adhesive 

free. 

5. line structure of claim I, wherein said adhesive material provided on said 
at least one spacer member comprises a rcworkablc cpoxy curable at room temperature. 

6. The structure of claim 1, wherein said thermal interface layer further 
comprises a thermal interface pad. 

h The structure of claim 6, wherein said thermal interface pad has an initial 
thickness of about G mil and a compressed thickness of about 4 mils. 
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K. A method for implementing attachment of a heat sink to anil integrated 
circuit chip, the method comprising: 

applying a. thermal interface layer to the chip; 

adhesively applying a first side of at least one spacer member to a 
substrate to which tho chip is mounted; 

aligning the heat sink lo (he chip; and 

applying a load to the heal sink until the heat sink is adhesively bonded to 
a second side of said at least one spacer member. 

9. The method ofclaim 8, wherein said at least one spacer member 
comprises a rigid material of a generally cylindrical shape. 

10. The method ofctoim 9, wherein said at least one spacer member 
comprises phenolic. 

1 1 . The method of claim 8, wherein said thermal interface layer is adhesive 

free. 

12. The method ofclaim 8, wherein said adhesive material provided on said at 
least one spacer member comprises areworkable epoxy curable at room temperature. 

13. Tho method ofclaim S, wherein said thermal interface layer further 
comprises a thermal interface pad having An initial thickness of about 6 mil and a 
compressed thickness of about A mils. 

14. A scmiconduclor device packaging assembly, comprising: 
si chip module mounted on a circuit board substrate; 

at least one integrated circuit chip mounted on said chip module; 

a thermal interface layer in contact with said at least one integrated circuit 

son i 
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chip; 

a heat sink in contact with said thermal interface layer; and 

at least one spacer member in coulacv between said chip module and said 

heal sink, wherein said at least one spacer member is provided with an adhesive material 

on top and bottom surfaces thereof 

1 5. The semiconductor device packaging assembly of claim 1 4» wherein said 
at least one spacer member comprises a rigid material of a generally cylindrical shape. 

1 (). The semiconductor device packaging assembly of claim 15, wherein said 
at least one spacer member comprises phenolic 

1 7. The semiconductor device packaging assembly of claim 14, wherein said 
thermal interface layer is adhesive free. 

1 8. The semiconductor device packaging assembly of claim 1 4, wherein said 
adhesive material provided on said at least one spacer member comprises a rcworkablc 
cpoxy curable t\\ room temperature. 

1 0. The semiconductor device packaging assembly of claim 14, wherein said 
thermal inter tacc layer further comprises a thermal interface pad. 

20. The semiconductor device packaging assembly of claim 19, wherein said 
thermal interface pad has an initial thickness of about 6 mil and a compressed thickness 
of about 4 mils. 
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A ppendix -lOvidcncc 



None 
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Apjjc inHx -Related Proceedings 

None 
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